76 Temperature is the same. 
Temperature а average Ек 

77 Same 

78 Temperature is the same. 
Temp directly proportional to Ave KE 
directly proportional to v“. 


8. Temperature increases proportionally. 


Practical activity 1 page 73 
Step 1: design a plan 

Dependent: Volume 
Independent: pressure 
Controlled: Temperature 


evaluate 


Draw a 
conclusio 


Observe and 
tabulate results 


Interpret results 
acquired 


Step 3: Obtain the results 


Pressure | Volume V 1. м рУіп.) 
p (kPa). qa) ағыны (x10?) 
x 10? 

w 8 ки aed 
L—m 1 3» 1 бл не теп 
лаа ИЕНІ RNC аы 
анты [ло | ВН 
ЕЕ ІЗ Ж 1] - L4 
ы CON AE Б в 
ЗЕ o^ En тания SUM жән ы 


Step 4: Obtain the results 


С 
и. 


м 


3. ТМ 
Б 


4. 
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ру 
р 
РМ = Рат“ 
М 
EU S 
ен kg-m?-s? 


5. p1V47 k and р2№2 ЕК 
Зо рама = р2\2 


Step 5: Conclusion 
The results confirm the hypothesis. As the 
pressure increased the volume decrease 


proportionally. So that va p 


Application: 

They have to swim slowly so as not to get 
the “реп2”. Nitrogen gas dissolves in their 
blood, forming bubbles due to the sudden 
pressure charges instead of gradual 
pressure changes. Knowing Boyle's Law 
would make sense while training {о deep sea 
diving. 


Activity 2 
Boyle's Law - page 75 
1.1 Boyle's Law apparatus 
1.2 A — glass tube 
B — oil in tube 
C — Bourdon pressure gauge 


D — Stop cock 
E — oil reservoir 
1.3 To determine the relationship 


between volume and pressure of a 
fixed mass of gas at constant 
temperature. 

444 Pump air into reservoir, it pushes oil 
up in glass tube, V decreases, p 
increases. 

142 Suck air out of reservoir. 

151 Mass of gas 

152 Temperature of gas 

1.6 As oil particles slide over each other. 
it causes friction, friction causes 
temperature change. Too many 
variables 
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1-1-1— Wait a minute or two after changing — | —1-19— pv 7 Pa (m?) = Мите (то) — 
| the pressure before taking the = Мт=Ј 
— | reading. УЛ 21  1-Wjistwice V; | 
1.4.2  Seethatthe difference between. 2 – same 
| readings is not too large. 3 — V» twice that of V4 
_ — — 1.8. Water will evaporate and cause а ______4— same – temperature constant 
| change in the mass of the enclosed 5 — V» double that of V4 
—— — —— — — 8 — V5 has. more than V4 
1.9 No, water evaporates easily, which 7 —same 


| will influence the gas inthe tube- И ^ | 
| changes the mass of the gas. 
1.10 Temperature decreases, particles 
| have less kinetic energy, less 


-2:2— —Boyle's taw— — —— 
p directly proportional to 1/V 


" — —— 


volume only after the pressure has - 
been change. Wait 1 minute and the 
| temperature is the same. 
1.11 —Hhe-pressure-of the gas is — 
increased, | would expect the 
"volume to be affected, if the HE зара Bt Ge m c — 
3.1 1 mol gas = 6,02 x 10? particles 


temperature stays constant. 
> Heer әм thus 0,15 mol = 9,03 x 10 O; 

| _1х10— | 45000 _ ____тојесше5 | 
| 7,14 x 10 3.2 Boyle's Law 
i 555x10 45000 --3.3 Inverse proportionality 
| 4,54 х 10' 45 100 3.4 pV-k > 180 х 600 = 108 000 and 
| 385x10? | 44980 | Ри (end-)-270 x 400-- 108-000. — 
| 3,33х10 45 000 _ 3.5 p1V4 = р2/2 

1.13 Pressure, x. Volume , у. 432.V, = 180 x 600 

TUNER LÁ. Жайы ML coss REN _ 432\1 = 108 000 
| E = | М = 250 ст 
| ЖЕНЕ “Ж! 3.6 
| а 5. : ái 
ШИШ „= 322 M = 
| 3 И 
| | 4 = 

в | - тр ааа — n - ==. 

| егес EDEN! s - 4.1 рама = р2\2 

115 — Graph 1 = hyperbola, Б ғалар 
| Graph 2 = straight line through - 5 „ава 
| в ласи S ны __| 42 ___јну=раљ 
| 4. 5 = 0,0 

1.16 Volume is directly proportional to 1р ЖҰ "н je 4 = sen и 
| OR volume is inversely proportional 5.4 рама = рл 


| to pressure.. ж MD 
1.17.1 V directly proportional to 1/p 
1.17.2 pV sk. -— — 
1.17.3 p4V4 = p2V» 

1418 _ Boyle's Law: The volume of an 

| enclosed mass of gas is inversely 
| proportional to the pressure, 

| provided the temperature remains 
| constant. 


—90.V4 = 200 x 12. 
V4 = 26,67 cm? 
5p рим = paz 
120.V4 = 300 x 180 
— \, = 450 cm? 
Bi v рМ. = р2\2 _ 
100 x 360 = 120 x V2 
V2 = 300 cm? 
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pam -prh pir — — npn 
p: Х 4 = 100x6 
EE ">" "у, КА — Ж 
747  100kPa _____ 
[s p1V4 = ром; 
_______ р,х 25 =100х 75 __ 
p, = 300 kPa 
- — The-additional pressure is-200 kPa — — 
8.1 p4V4 = р2\2 
—r— — —7100.N,- 0,02 x 2000 реет 
\. = 0,4 m? 
. But each cylinder 0,4 — 0,02 _ 
- 0,38 m?because | 
0,02 stay in the cylinder. 
_ Total needed am 53 cylinders. | 
0,38 
8.2 раі = р№ I 
_ ВОМ, = (2,5x10?) : х 1000 ____ 
Ма = 3 125 cm? 
-—— But 1000 cm? remains in the — 
| container thus 3 125 — 1000 
-- =2 125 ст? езсарез. — 
9. p1V4 = p2V2 
=т= 500х = 40(х+25) | 
500x = 40 x + 1000 _ 
j 460 х = d 000 e. 
ені х = 2,17 ст? 
10. As the balloon moves up, the air 
- ! —pressure decreases. Pressure inside 
the balloon increases, volume of air 
— expands. f the balloon is too full-it — 
bursts too soon. 
CIT рам = = р2\2 d 
500x 130 =90x V2 | 
V» = 722,00 cm? 
ш .Y2722-500-222222cm. | | 
112 рам = poV2 
-—— 70 х 50-= 100 x Va — 
| Ма = = 35 ст? 
Activity 23 
Pressure and temperature of a gas. 
= раде 85 | 
1.1 Тһе graph is a straight line not going. 


through the origin 


deii: 


24 


E | 2732 - УЧИ 
13 Тһе ргеззиге of an n enclosed n mass is 

— directly proportional to the temperature 
measured in Kelvin if the volume stays 
constant T ={+ 273,15 | 


14 65 КРа 
15 Increase = = | 
2.1 Pressure must be changed by heating | 


the water. The kinetic energy of the 
— particles increases, so collisions... 
increase > pressure increases. 


2:2 — Volume ( flask does not change — — 


shape), amount of gas in the flask and 
— the type of gas. | 
2.3 Temperature іп °С and pressure. 
If the pressure of a gas is increased 
while the volume is kept constant, the 
temperature will increase. 
2.5. Absolute Zero 
2.6 OkPa 
2-7—(-279^6)—— 
28 p, рг 
Т, Т, 
рит 705. ~ —— 


393; 373 


р, =453,78 kPa | 


32 Temperature in Kelvin is defined as 
_ being directly proportional to the 
pressure of a given mass of gas at a 

. constant volume. - 


33 1K-(-272)*C 
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41 Бі Рҙ |^ Charles' Law - раде 90 _ 
WC m 1.1 The graph is a straight line not going 
| " 480 through the origin 
NEP Musa 
, 300 325 

42. р, р. 
| Т, Т, 

— 1 —48——38— —— 
| 299 T, 
| Т,- 586 К 

ж ет =з — 

5.1 273,15 К ог 0°С 


5.2 101,3 kPa ог 1 atmosphere 


6.1 р-р. | E 
| T T 1.2 -273?C 
| - 1.3 Volume is directly proportional to — . 
70 = 1013 temporaire. 
T — 988——t | 14 44 ст? ы — — 
| 1.5 Increase 
|. 5,2434414K-216TC | — қ 
6 2 em 98.1 .1 Change the temperature byheatingthe (0 
Г P. Ра | water and read the changes for the 
| bh volume off the syringe. 
i1——Br— Эре». > 2.2 Pressure. Ву changing the volume the 
290 - Y. pressure is kept constant. 
| 2 -2.3 Temperature іп °С and volume іп cm? 
| T, =580 К =307°С 2.4 Ifthe temperature of a fixed mass of 
— — —7T111 initialrealpressure (00 — — —-gasis changed then the volume — -— 
[220 = prea — 101,3 У prea = 321,3 kPa] changes proportionally — if the pressure 
|| р, р, is kept constant. — DE 
—. E Ж; | | | 2.5 Absolute Zero 
| 26 Ост? | 
| 3213 p | 21 — C mn m 
| 298 343 2.8 М, М. 
— pk. РЕ 
| The measured pressure 9 
| = - ш ‚52 3 — = | 
А 369,8 – 101,3 = 268,52 КРа 373 273 
UNE ME — зи iie V,-659cm = = 
| Т, Т, 
—— —— о == 
ЦЕВ Y x 
— I dai A MM - 250 V — ре EE 
| p, =105,36КРа зы. 
8. ће temperature increases, the 313 373 ІЭ | 
________ average kinetic energy will increase __М, =297,92 сте ___ —— 
This causes the number of collisions to 32 V V 


— —jncrease-- pressure will.increase — — ——|— — —4.—1. — —— — — 
resulting in an explosion. M 
кемен ----250--М- —— 
Acti 313 273 


= ~ у,-248,06 сте — 


и зет temperature ofa a gas - 
Compiled Бу ondiso4science Е — Copyright reserved. 


Т, = 586K = 313° 
До A 
p 
_х__ 0,05х 
нах ERN —— NEC 


~ ТА QJ 


|е А 


| 14,9K increase -пем temp 312,9 К = 
ставе 


Change т temp = 39,9 – 25 -14,99С. 
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пи 
The general gas equation —with а 
constant mass of gas – page 98 


т, * 


а rt. 
МИШЕ oo ONERE у 
21 рм, = рУ; 


act 
96(236) 1013У, 
----%8---29-------5---- 
V, = 208,38 ст 
31 рм, рм, 


E — — 1599350) = p.393 ————————— 


330 400 


100(600) р,10 
LL — —98—— —4553————————————————— 
p, = 3133,10 КРа- 


41 рм, _р№, 
Т, [2 
00(30) (250)(32) 
HE T, 


T, = 400 К = 127 С 
арм 


T. T. 

100(125) р,50 
Е-Е ТГ eee 

о. = 2916 Ра 


ange ІП mass- The general gas 
. equation - page 99 
5.1 The general gas equation 

——5.2— р = pressure in Pa 

n = mole in mol 

В = ипмегзагоаз constantin Јлтог К ^ 

V = volume in m? 

T = temperature in Kelvin 
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5.3 


10.2 


11. 


12.1 


к т?М Е m? 
mol(K) 

=N-m-mol -K7 

= J-mo -K^ 
The volume of 1 mol of gas at STP 
22,4 dm? 
рУ = nRT 
p(20x10?) = 1,5x8,31x310 
р = 193,2705 kPa 


ру = nRT 
(249 x 103) ( 20 x 10?) = 2(8,31)T 
T = 299,62 K 
= _ 8 925 mol 
32 
pY = пет 


(83 x 103) ( 4 x 10?) = 0,25(8,31)Т 
T = 159,81 К = -113,19 °С 
nz. 21 „0,75 mol 
M 2 


V = пет 
(249 x 103) (8 x 107) = 0,75(8,31)T 
T = 319,61K = 46,61 °С 
ру = nRT 
(332 х 105) ( 12,25 х 107) = п(8,31)305 
п = 1,60 то! 


pV = nRT 
(150 x 103) ( 0,02) = n(8,31 )300 
п = 1,2 то! 


т = 38,51 9 

pV = nRT 

(249 x 103) ( 20 x 107) = n(8,31)295 
n = 2,03 mol 
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13. 


14.1 


14.2 


16 
M 
203-5. 
M 

M = 27,56 g-mol” = 28 g- mol" 

This is N2 

pV 2 nRT 

(101,3 x 103) V = 3(8,31)273 
V = 0,067 m? = 67 dm? 

ру = nRT 

(1,4 x 10%) ( 0,8) = n(8,31)298 
п = 45 227,31 то! 


45227, 31= 1. 
44 


т = 1990001,64 9 = 1990 kg 


pV=nRT 
р(10х10%)-0,5(8,13)350 
_ 0,5(8,13)350 
10x10? 
_ 1422,75 
710х10% 
=142 275 000Pa 
=142 275 kPa 


Activity 6 
|деа! даз тоде! – раде 104 


1.1 


1.2. 


2.1 


It is a gas that obeys the ideal gas law 
at all pressures and temperatures. 

1. No attraction or repulsive forces 
between molecules and walls of 
container. 

2. Elastic 

3. Kinetic energy is conserved 

4. АП particles are identical 
Temperature above 0°С and pressure 
not too high. Gas molecules move 
more freely and show behaviour similar 
to ideal gases. 

He and H2 

Low temperature and high pressure. 
The forces between particles and the 
volume of the particles play a strong 
role in the deviation — as the effect is 
more visible at low temperature and 
high pressure. 
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44 ру = пт 5. МАСЊАОН) = 12+4+16 = 32 
_ | (20 x 103) V = 0,5(8,31)293 М(Н;О) = 16 + 2 = 18 
ч М = 0,0608 т ағасы ааа сс 74575 3: — CHOH is 1.78 times heavier than H0- === 
|. , M28087075cm ______ 
4.2 Аімегу high pressure the forces of. _ Activity Bp - 


— repulsion are large and the volume is | | 
‚ higher than expected for an ideal gas. 
— — — 4.3 —Smaller. МНз has-a-smaller-molar mass 


— The-mole: measure of amount of 
substance - page 114 


= 3(63,5)+3(12+2(16)) + 2(16+1)=358,5 __ 
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o the forces are weaker than Oz 1.  Amoleisthe amount of substance — ^ 
alone li === . thatcontains the same number of 
| pV = 1х8,31х273 particles as there аге present іп Сч2. 
ЕР 58EG3 Js 2268 KJ — — — —|—- М(Ма)= 24 g-mol - _ 
5.2 Аїргеззигез below 4 x 10“ kPa only .m 12 05 mol 
` the attractive forces come into play and | aA -- 
—. — — , the volume will be lower than expected. 2.2  M(NH3)- 17 g-mol 
Particles move closer than predicted. m 24 ан у 
53 _ Ађоме-4х 10* КРа thevolumeofthe — | | DM Ду ый, — — 
particles come into play and the volume 23  M(SO2)- 64 g-mol 
" — ofthe gas is greater than expected — — m 6t - 
forces of repulsion play а larger role. = = ——— = 0,1 тоЇ 
61 NeandH?  . | | | | . | 2. |- 18 amol Е 
_ 6.2 Athigh pressure (not too high) the 24  M(H,O)- 18g mol" 
| attractive forces come into play so _ — 8 и 0,083 mol 
= volume ми Бе smaller than expected. | Nm 
63 Atlow temperatures, kinetic energyis | 91 М(СО2)= 44gmol* — 
— — — small; particles. move slowly, few . me x 
collisions occur. Pressure is lower than "dE 
ә --әкшеісі----- - —— и —— 
0,6 — 24 
Activity 1 m= 26.4 ‹ m "| 
paica d formula a - 
Atomic, molecular-an РА 3.2 — M(HC1)- 36,5 отог 
mass- page 109 m 
^4. Carbon was given an atomic massunit | ^ Я 
_ | of 12 and all the other elements’ M 
masses were then determined in aee === 
_ . comparison to that of carbon. | | - 36,5 
2. Relative atomic mass tells us how = m- 365g 
222 much more the mass is than Carbon-12 | - г! 
NO UNIT. Atomic mass is this same За MIGROBU-100.goF 
— number but-in-gram-per-mol. — — ~ == — - 
3. Because most naturally occurring M 
| elements have more than one isotope. | Е 
41 M(CzHg) = 2(12)* 6(1) = 30 100 
СЫ A кезии | желі, 
4,3 Мак тој 7) = 2127 ы : ма = = E B 
44 There is an error d book should 5% "ври ролин 
50-2 —— — n- 
М(АҚОН)) = 27 + 3( 16+1) = 78 ЧӨ с 
4.5 M(MgSO47H20)- 24+ 32+ 4(16) +_ me © 
7(2+16) = 246 40 
46 МиСоСО2 ОН) т= 40g 
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—4 ТтоћоРапу substance contains — — | — — —-m-— 43 z - 
22 6,02 x 10? particles. ^M 158 = 0,27 то! 

-— 51 602x107 CaF io molecules ЕИ 1 mol = 6,02 x 40? KMnO; molecules 
5.2 1,204 х 102 C atoms MEME ad 0:27 mol K = 1,6 х 1023 KMnO; — 
5.3 6,02 x 107 Е atoms snl m 
54  7,224x10 atoms _1 molecule KMnO; = 1 К* ions 5 

. &31 . Мыа= 23. g-mol жЕзене = - EN [npo dn NNNM 
| да 023 001 то 1 mol К? in КМпод= 6,02 x 10”K*ions 
ет mr. жанаа ‚наны нен анн ——+ herefore 0,27 mol-K ions in. KMnO, — 
6.2 1 mol Na = 6,02 x 10? Na atoms = 1,6 x 10? K* ions. 
| 0,01 mol Na = 6. 02х107 Ма аютз. | 92 ы.а 174 gmo - Ун 
——ї[ =- __Менгј= 29 тог” — = UO —. и ———— 
| n"-*.2me | M 174 
72 1то1Н; = 6,02 x 1023 Нә molecules (1) 
~y mol A= 1,204 х 10 Нг molecules | 1mol-6,02x1 1023 К,504 molecules - 
But 1 molecule Н = 2 H atoms — _ 0,011 mol K = 6,919 x 10” К2504 
Thus. | molecules — 
2 mol Нә molecules = 2,408 х 108 Н. _ But 1 molecule К;5Од- 2 К’ ions 
atoms Thus EX 
ВИ 1-M(NH3)- 4179: mol _ 0,011 mol K2SO4 molecules 
m 425 = 1,38 x 1022 К? ions. 
| йт сы  —— À— - = 
M 17 | 2) 
| 1 то МН; = 6,02 х 10° М | Вит molecule К;50, = 1 802 io 
, тойесіе . — Ше. 
| е; ER = 1,505 x 10% NHs 0,011 mol Кво, molecules 
= , = IP tm 21 2- 
82 M(NaD- 27 g mor —6,9193-10^ -SO?- deri 
1——1—0;8— 93 М(СзО2Не)= 74 g-mol 
п=— = =0; ‚033 то! т 74 
ыз M p; _ п=—=——=71 то! 
— M —74— — — 
_1 mol At = 6,02 x x10? Al atoms 
0,033 mol At = 2,0667 x 10% At atoms | | 74 mol = 6,02 x 10? СзО2Н6 molecules 
83 — М(Н2О)= 18 g: mol mE Се. _ 
KW мы ы (1) 
ила = mor _ But 1 molecule СзО2Нь= З C atoms. 
Thus . 
—1 mol ЊО = 6,02 x 103 H20 _4 mol CaO2Hg molecules 
molecules = 1,806 x 10^ C atoms. 
4,5 mol НО = 9,03 x 107 НО - > —— - 
_ molecules _ (2) 
But тојесије СзО2Нё= 6 Н atoms 
.84  M(HNOge63gmo 0/0 JS o _ 
| т 21 | 1 то! C302He, molecules 
1 ыса ы... = 3,612 х 109 Н atoms _ 
9.4 — 142 g-mol’ 
1mol = 6,02 x 10” HNO; molecules PUMA: 106,5 
0,033mol = 2,006 x 10% НМОЗ ТЕМ = 442? "9/9 mel 
| — - molecules | ка ep 
om m ___ a) 
9.1 М(КМпО4)= 158 gmol 4 mol = 6,02 x 1023 ма25 04 molecules 
ым = E е Copyright reserved- 
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и в 
mol М: п = — = `2, 05 
" Кее. „== к ^M. 14 71 mol. 
mol O: n = 1.16.6. 1,037 mol 
-— 1037 
уер 


4,125 :5,2: 2,057: : 1037 _ 


За : 5 24188 :1 


|36 . —— 
7 МО, 
| A EAS эниннын = а 
N: п = М _ 39:8 - 2 63 mol 
_ o M 14 жж. — 
а-ы. oe DE nal 
Мм---- 
са пена = 
_| 2,63 : 3,95 | _ 
T 15 С 
| Во M Е 
№03 
и 
| тп 99 
— ЈЕ (С: n = сыш сша = 325 | mol _ 
| м 12 Sensi 
Hine S вое — 
M 1 
EMEN T "ues 3,337 mol 
а - “= X D --— — 8 
| 23,325 : 6,7: 3,337 | 
pp W^ gor iim 
CH;O 


—82- М(СНО) = 424-1216 — 30 датог — 
— 5. — кишин 


molecular mass 60 
emperical mass 30 


» — molecular formula С2Н402 
9.1 Су М, 
“м. | 2 те 


ве ees = - 8,65 mol 


= ЕВ =1,239 mol . 


: У E 
-6,166——8,65— —1,239 — — 
Boi: vy 2% 
СЕН m тилер 
9. 2 M(CsHzN) = 5(12)+ (1)+14= 81g mol 
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P МИН 188. ЖЕЛЕ. eL ——————— HÀ 5 


molecular mass | 162 _ 


ci. ————L  — —emperical mass 284. — 


Molecular formula Cio HN: 


= | ПОГИНЕ 


The percentage of oxygen was left out 
in book. Should be 34,408% (| 
m 58,065 
12 


“М 
H: 2027 27527 т00 о 
M 1 


34,408 _ 454 mol 
пт 


О: 


х AE : 2 | 
----4;899---7;527-:2:45:--- 
6 :1 


CoH4404 
i еу" mda dl 
— T1865. g-mol“ A 
molecular mass _ 186 
|  emperical mass —186- 
Molecular formula СэН14О4 


ni. 


"Жы CH + O5 > СО» + НО 
_ 159 51.459 47,19 _ 19,359 _ 


О»: n = 23-5159 = 1,607 то! 
- —À—M——32- 
„Сб: аш. ER. „ 1,07 то! 
М 12+2(16) 
а ы АЗ 
НО: п = —=———== 1,075 то! 
с M 18 
5 О» "uXNE THEO 
1884 : 107 : 1,075 
1.5 1 
| ao em 2 2 


CH, + „ЗО, — -2СО; + 220 
————— боб ја Се6,——— — 
12. C,H, + О  СОг + H20- 
—20 g 61549 —67,69g 13,859 
т _ 6154 


жасал. 9395... 4 023 mol 
ELE E 
c Ecc 4769 
APRI ———— еее тан 1,54 | 
Сох n7 M 7 12«2(16) idi 
HO: n = 121389. 0,77 поі 
E М. 18 
cm 2 СО : H20 
| 1923: 454 0,77 


2, DNA Е Я 
—5—— -4 = 
сн, + 50» — 4СО» + 20 
ОБО СН, = CH _ 
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137 Е Н. yO + О; = 20071 + ЊО и АМ 


_ 14.3 mg 43,2 mg 44 mg 135 та | 


ее -Б-—[|——— 
so empirical formula is MgO 


— 2.4 Letthe Н» gas first flow through the 


tube for a while before you ignite it. 


The tube must be cool down when the 


O: n= м = а 00135 mol 
жасат. № 044 _ 
О»: п = 7424206). 0,001 mol . 
но: п = " = 60135 0.00075 mot 
| M 8 
m O5—:—€05— ЊО — 
| 0,00135: 0,001 : 0,00075 
e Т ТЫ 
135 : 100: 75 
27 : 20 - 15 па: 
CHO + 2702 > 2000; + 15H20 ___ 
So C.H, = С2оНзо О 


14 СНО+0>—С0>+Н20 
1869 2,49 E 1,629 


О2:п= —= == 20,075 mol 
сола "= 29* -0,06 mol | 
M 12+2(6) 


162 


Ноа as 4 T — —— 
M 18 


О» ЖЕҢ ос: — H20- 
0,075 : 0,06 : 0,09 
4289-——4 bb 
5: 4 :6 


СО +502 4002 + 6820 
Зо С ЫН, = C4H4204 


|. 


- Activity E 
Practical quantitative methods to 


-determine chemical composition — page- 
128 
—1:1- Magnesium reacts to completion with 


|. oxygen to form magnesium oxide 
12 edm magnesium oxide and mass = 
gen 


magnesium used . 


Mass of 0,40 g 
magnesium oxide - 
formed 


Mass of oxygen 


13 


ka 2m. UPS „ 0,01 mol magnesium 
М 24 
п = m 916, 01 то! den | 
м 16 
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Нг 15 passed through it. 

Wear goggles and lab coat 

2.2. Copper oxide reacts with hydrogen to 
form water and copper. 


— 9 —masscopperformed 


2.4 Amount of water vapour 


25 Determine the mass of the test tube 


before the experiment. 


ЕЕЕ». M 159,5. 


Determine the mass of the test tube 

. .. With the CuO in it before heating. 
Determine the mass of the test tube 
— withthe product in it after heating. 
Mass of 
| copper(IV)oxide 
used 
Mass copper 
formed | 


п= = 02 02 то! охудеп 
МГ Зе 


28 Ratio 1:1 so CuO 


dee. dc => 0246 n кий сизо, 


Ехр 1: т = 4,836 9 


— ——E»xp2:m- 348g 


Exp 3: m = 3,48 9 
Average = 3,939. _ 
p 1511 _ е;евз-тенње 
М 18 
— — Exp 1: т = 0,607 9 
Ехр 2: т = 1,963 9 


= Exp 3: = 1,963 9 


Амегадде = 1,511 9 


27 icf 0,109 


5 
cp "TOI 


_3.3_ Repeat experiment 


* 4 ние power was not i enough 
Activity 5 


-stoichiometric calculations = page 143 
1.14 _ АМНз + 502 > 4NO +6 Н>О 
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Ы 


22 
= 40 


8 а of О» will produce only 40 а SO; 


+ 1 5 
ни т TC 7 789 
0 1,25 mol О» needed 4.1 № : O2 : МО; 
13 = "Е ан ар 
| is A 4 
т so 1 mol Ор combines with 0,5 mol № 
| т=400_ 5 у о 3 T 
2.1 №: Hə : NH i 5 
4 32 P 3 10 mol МО» forms 
so 2 mol ай те №: п = mI = 0,75 mol 
- 0°°-то!ес iu ө. = 
х то! н; hasi. 806 x 102“ кенеси Н» № : МО» 
= 4--- и 
Нә : NH3 0,75: 1,5 
3 :2 с LL 
_ so 2 mol NH3 forms и M 
2.3 № : Н» : МН» т 
| — € À ње EK 
0,2: 0,6 :0.4 - 69g МО; forms 
3.1 250; + О; ~ 2503 j РС: п = —=—— = 0,1445 mol 
32 $05:02:$05 М 137,5 
2.12 РСЬ : НСІ 
3: 153 : 
| so 3 mol SO; forms 0,1445:0,436 
33 502:02:5О; Вет S 
Гере ски - 
| 4 -A г m 
Е РР 956 ав —— - 
| needed. m = 15,93 g НСІ 
|^ — — 394  4molO?; 6 m 2 D о -— 
қ "n2 —-———z- 7r 
3.5 50: пе 2.1905 2 Б тој НСЕ п = | 054 то 
| : HGE : мансоз 
PU M БЕШЕ uS Oa 
25 :2,5 о — | | 
- i — 0,0547 : 0,0547 
adu iN Na NaHCOs n = ® 
| т = 200 g SO; formed xi mM 
— — 8,6 ...1 mol 802 are 6,02 x 102? molecules — 90.436 = А 
| 505 
— —2.5-mo-SOz are-1,513-192* — — — — кен 
2 | molecules S03 
ЗІ ozn=™= 8 20,25 mol | 
pe => 32 - 7-1——2-KGtO,— —2-KCt + 30 — —— 
= | La 2 : а ТТ 
| | m ваља“ M 32 Ба | 
Зо S03: п = KCO; : O2 Е 
uw rw 
4 а Ха... == == 
| 80 
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E | 


КСЮз ::п= 11 
à М 
| 0,4 = I 
а 
EB m = 49 g КСеОз 
7.2 к. am 
| Ozns "2194. 0,6 то! 
ЖЕ И Жанылсын 
| 1 то! 0% = 6,02 x 10:3 molecules 
и i —Зо— ш — 
| 
| 0,6 то! О; = 3,612 х 402 MH 
| (Sine 1 = 2090. 93,75 mol 
= А 
-5-- -S02 
| Toa 
| 93,75:93,75 
| т 
SOs — 
dE M 
93,75 = 2 
| 64 
= —m = 6000 9 = 6 kg SO; formed * 
9.) no number 9 in book _ 
101 АҒ: Ct 
101. 2:3. ___ 
| 15: 225 


Н 1.5 mol АЕ is used only. 2,25 mol of 
| СЬ would be used 
А? is the limiting reactant 


10.2 At: СЬ : АС» 
Te ісе жаі”. 
| 15:225 :1,5 


We had 3 mol but only 2,25 mol of 
Сб was used, so 3 – 2,25 = 0,75 mol 
Сі was іп excess - 
NaOH : СО»: Ма2СОз : H20 
2 = ———4— 
1,85 :0,925: 0,925 : 0,925 
_— NaOH is ће limiting reactant 
NaOH : Na2COs 
2 5 71 
— 1,85. 0925 . 
0.925 то! Ма2СОз Топт5 
We-had 1 по СО» апа изед 0,952 
mol so 1 — 0,952 = 0,075 mol CO; left 


> ‚п = 1—30 = 0,375 mol 
M 80 


112 


11.3 


рт 


— m .50 
МазРОд: = ИЯ 
ыйл 184 
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үә 
Uu 


= - NH4NOs :NasPO; 


so 1,5 mol АҰСб can be produced — 


3 3 1 
ВРЕТ 1125 — 
| so NHANO; is limiting 
42: PE NH4NO3 : audiat 2 NaNO | | 
EE. © БЕР. 
0.325: ТТ : : 31,875 
12.3——(0,305 mol NasPO, given) - (0,125. 
mol МазРОа used) = 0,18 mol 
— -NasPO4left over —— 
184 Сасбь nz sm _ 100 . 1 mol 
M 100 
—FePOs ne == 0,298 mot 
M 151 
—CaCOs-FePO4 
= а. 
ЕВО 
_ If all СаСОз is used, there is not 
enough FePO, are present. Therefore 
_ — he limiting reactant is FePO4 | 
13-2 ЕеРО, : Саз(РО4) | ЕеХСОз)з 
— 2— 1 :—4 
0,298 : 0,149 0,149 
so 0.149 mol Са (РОа); = 46,19 g is 
_ produced 
к so 0,149 mol Ее (СОз)з = 43,51 918 
___ргодисед 
13.3 СаСО : FePO, 
асан ы 
0,447 : 0,298 
(1 то! СаСОҙ given ) – (0,44 mol 
СаСОз was used) = 0,553 mol 
- Сабо left aum 
ES Qs3-n— IM D 0,015 mol 
M 16(3) 
NO: n = = 96^ = 0,022 mol 
"E М 14-16 
442 бо. NO 
Ec T 
0, 015: 0, 015 | 
НК 0,015 то! Оз меге used then only 
0,015 mol of the NO will be used and 
-0.007 mol NO left. So Оз is the 
limiting reactant. 
14.3 Оз : NO2 
кесе сч 
0,015 : 0,015 
Ре m 
NOz: n M 
0,015 = ——5. — 
: 14 * 2(16) 
m = 0,69 9 
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АВЕ — 
95 yield = x 100 = 739 
оу v 36,44. X 7" 


ed 


: ra 
% yield = 1 : 47,19 
% yield = > х 100 = атл. 


з 


т 125 


СНзОН: п= === = 3,91 mol 
М 32 


сњон--Н 
1 | 2 
3:91———7:82 EN 


m 
Н :п-=— 
| М 


% yield = не 


х 100 = 87% 


СаСОз:п = m ------- 0,5 mol 


--224 
22 9 J СО; саршгед 
т 18,2 
44 


СО»: n= —=—= = 0,414 mol 
ой. 


_СО2 : CaCOs 


1 : 4 
0,;414-0;414 — 


СаСОз: п = й 
М 


0414 = 1 
100 


=4149 
% purity = ыы х 100 = 82,8% 
% риту = 70 % = ч. х 100 
$0 т = 35 9 СаСОз 


саске === 


-- = 0, 35 тој 
Мм. 100. 
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| 
| 


СаСОз :СО> 
1 EUG 
в 


—GO»-n-— — 


m 
M 


Р DE == ама 
44 


T~ —m-1549060: nans wu 


_ Activity 6 
. Calculations involving gasses – page 154 
1.1 Рам, _ P2V2 


— ТЕС - ED — 
_800(105) __М;(109) 


320 300 
— о = 75 com? 


12 рм ру 


T T2 
—800(105) —v;(250 x 10?) 
320 __250 


| V2 = 250 ст? 


—3— —p4V4 — pz V; — 


Т, Ta 
800010) _ у,(101, 3 x 108) 
"ape 29,9 
V2 = 673,74 cm? 
Ж рт ИН 
(101,3 x 10%У = = 1(8,31)(273) 
V = 0,0224 m? = 22,4 dm? 
_ .. called the molar volume 
AE отб. 
M 32 т 
pV = nRT 
- (249 х 103)(4 x 10°) = (0,75)(8.31)T 
T21598K 
4. pV = nRT 
(101,3 x 103)(0,0041) = n(8,31)(310) 
п = 0,161 то! 
574——pV--nPFH— 
(99,3 х 103)(65 x 10?) = n(8. 31)(298) 
-n = 2,6 mol 


M 


_2,6 = ыы 
28 


т = 72,97 9 
5.2 — Аз the temperature increases (from 
25°С to 35°С) the number of 
_ collisions increase because 
temperature is the measure of the 


Copyright reserved 


| pressure increases. uide 
o. 1 ру ЕПК 
|. (101,3 x 103)у = 0,46(8,31)(298 T = 
№ = 0,01125 т 
| | п=1,5 mol 
4 2. 
б Zn:n= = A 0,46 mol Р с= D 
| у 2 = 
Zn : Hə n 
| Or: в 
арени 0,46 : 0,46 EO ON 
i m з 
| H2:n= 3.1 Lam н.  _  _ 
| де" М 36,5 
т O S 
| 2 - в 
| —— e ШШШНЫНЫРИНИНИННННННИЕНИН V 
7. 2NaNs(s)-»2 Ма (s) + 3 №(9) NX 
МИШО —— — 
| NaNs: п = — = — = 2,3 то! 
| = à M 65 0,1 mol- dm? 
| aNs : № 
| 2:3 32 a= 109 = 0,00915 mol 
| 23: 345 
| — pM. e nRT — — а. ______________ 
(101,3 x «105v = 3,45(8,31)(303) V 
be М = 0.086 ----0,00915 
8.1 СозН48 + 3502 > 23002 + 24H20 x 0,1 
8 "Т ДЗ 
1 СаНа:П-------- 0,077 mol = 0,091 mol. dm 
| М 324 
СозНав : O2 п = === 0,01 mol о нБ 
1 · 35 М 158 
0,077 : 2,701 MES. 1 
V-—nRT- E - 
(101,3 x 103v = 2,701(8,31)(273) _ 0,01 
р | М = 0,06 т" мя бе o адын 
83 C На: СО» -0.02 | ат? 
1 : 23 А i 
— и n2 _ 9:8 01 то! 
| о n 
| =, 
| т 
4774- 
| 44 Eo = "им 
ЕР" > ТЛ ИОН НИИ 
| O _ Сб =0,4 mol- dm? 
Concentration of the solution – page 160 1.1 а.” 
1. — The amount of substance dissolved — Ам 
| per volume of solution. om 
| жа 02 — 
A ——— ——————— 


| 
-dompiied by опаіѕо45сіепсе 
| 


0,25 


=0.253 то! - dm? 
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5-2—1—Na5663—Na*— 663^ 


=: 24 


кесар | 0,063 : 0,126: 0,063 


Na: . 


0,25 


20,252 mol- dm? 
D. A solution of which the concentration 
is known. 


m-2g 

| will, in a watch glass, measure the 
2 g of NaOH on a balance and then 
add 500 cm? distilled water to NaOH. 


Practical Activity – page 164 


Enter your readings: - 


Volume Маон 

transfered 
-Concentration NaOH 
Volume of Acid at A 
Volume of Acid at B 
Volume of Acid at С 


— Calculate the concentration of the acid: 


1. | H2SQ4 + 2NaOH — Маҙ5О4%2Н20 
2. | n, E XA 

аби, 

1 _ c,(26x10?) 
2 0,(20х103) 


с, =0,038 modam? — 
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== Hypothesis and variables 
1. | м Тһе concentration of an acid can be 


"determined by doing a titration witha | 00 


| |, базе of known titration. 

2. Dependent variable: Volume titrated 
‚ Independent variable: [NaOH]. 

Application in technology, Godd and 

-environment 
| Whenever neutralisation of a 
" A substance has to occur. E.g. 
heartburn, acid spills 


Activity 8 

Titrations – page 165 

1.1 НСЕ+ NaOH = Масе + НО 

1 Н250, + 2NaOH — Ма25о, + 20 

4:8---2НЕҒ--бабӨз-> CaCl, + НО + CO; 

14 . H;SO, + CaCO; > Саво, + H20 + СО; 

21 — A: conical flask or Erlenmeyer beaker 
, B: burette 
| C: pipette 

23 — E Pipolta...—— 

2.3  A-conical flask or Erlenmeyer flask 

2:4—— bromothymol blue in conical flask 

2.5 HCt + NaOH — Мас: + H20 

2:6— 66—35- 31cm? | 

21 Вазе: п = СУ = 0,25(0,05) 

| = 0,0125 то! 


| 

| HCt: Маон 

| 1: 1j 

| -0,0125 : 0,0125 

| acid: c=} = о 
| V 0,031 

| = 0,403 mol:dm? 


n-2-0,015.mol 
der ioa NaOH 
2 


нем 003 

Вазе: utt = 0,03. 
| V 0,025 _ 

= 1,20 топ? 

411 — 2HCt += Na;COs 
base: с= 1. 
| \ 
| е n 
| 0,1= 
| 0,025 
| п= 2,5 x 10? mol 
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| 
| 
| 


ою 


— гмасе+ ЊО + СО» 


| Ма2 20 ро == = 
1 Е 2 
| ТО Ву — — 
= 
— Acid: ce _ 9x10 aulas 
V 0,035 
Е — 0,14 тог dm? 


Practical Activity - page 169 
Investigation 1: 
4—1 


z——L22—— —122.——L34. 
НС: + NaOH — Мас: + H20 
— Exothermic. Тетрегаќиге опће——— 
thermpmeter increased 
Energy is released to the water ^ 
particles when the product forms and 
this causes the reading on the 
thermometer to increase. 


Я 


| Investigation 2 


«jas 


Temp Change in | 
mixture ый јетр 
end _ 


Тетр ог Тетр ог 
НСІ NaOH 


2 Endothermic. Energy absorbed 10 
_ break the bonds more than energy 
released to form new bonds. 


Activity 1 

Bond energy in chemical reaction 
- раде 171 
dt An exothermic reaction is when 
energy is released to the 
surroundings during the reaction 
HC! + NaOH. The energy of the 
products is smaller than the energy 
of the reactants. 

An endothermic reaction is when 
energy is taken out of the 
surroundings during the reaction. 


Example baking bread. The energy — 


of the products is bigger than the 
energy of the reactants or KNO;- 
| and H20. 

2.1 Which chemical reaction, А or B, | 
will have the greater energy 
exchange? 

2-2 The higher concentration of HCI will 
generate more heat during a 
reaction. 

9 Both exothermic- final temperature 
|| is higher іп both. 
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Temp Temp of | Temp Temp of | Change 
.ofHCi | NaOH of mixture | in temp 
; кт=. mixture | atend | E 
at start 


mm i4 — | 


— ЗЫ 


2.5 
2.6 


3.1 
—3-2 
3.3 
—41 


54- 


52 


6.1 


62 


E 
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— Yes, itis fair. Only one variable was 


different [HCI] everything else was 


_ kept constant. 


Thermometer 
Higher [HCI] will generate more 


heat if it reacts with a substance. ___ 


exothermic 
exothermic- 
endothermic 
negative —— 
AH = E intake – E released | 
- АН is negative 
More E released than taken in it 
gets hot. 


—Exothermic - 


AH- negative 

More E released than taken in it 
gets hot. 

Should be number 6.3 as it does 
not fit here in 5.2 

Energy needed to break bonds: 
-4(+41 3) + 1(+243) =+ 1895 
кЈ-тог! 


-Energy needed to form bonds: — 


3(-413) + 1(- -326) + Ң-491) 

==1996 kmo — 

Change in bond energy 

= 41895 + (-199 6) 

AH 7-101 kJ-mol 

This is an exothermic reaction 
because energy was given off to 
the surroundings. The energy of the 
products is lower than the energy of 
the reactants. 


—101 КкЈ тог of energy is released 


for each mol of product formed. 
n mv me i ,023 mol 


Cl; : CH3CI : HCL 
4$: 4 ig 
0.023: 0,023 : 0,023- 
Energy taken up = 5,566 
Energy released = (39,24 + 0 ӨРЕ) 


АН = 5,566 - (39,24 + 0,71) 

= - 33,745 К/.тоГ" 
E(taken џр) = 2[(3х413) + 3(389) | 
+941)] = 9184 КЈ ___ 
E(released) = 2(941) + 2(745х2) + 
6(2x463) = 10418 kJ 
АЕ- E(taken up)- E(released) 

= 9184 = 10418 

= -1234 kJ 


10.2 
— — —  Reactants take м тоге епегду than 


-&2. | 


28 


—Thisis an exothermic reaction- 


because energy was given off to 


— the surroundings. The energy of the 


products is lower than the energy of 
the reactants. 
- 617 kJ- mol 
РЫ 
з= 4 = С, 1 ET = H 
E(taken ир) = = - 5(С- -Н) +(С-С) + 
(C-O) + (О-Н) 


_= 5(413) + (348) +(258) + (463) 


= 3134 КЈ 
E(released) = 4(С-Н) + (С=С) + 
2(Н-О) 


— =4(413) + (745) + 2(463) 


= 3323 КЈ 
ЛЕ= E(taken up)- E(released) 
= 3134 – 3323 
= 189КЈ | 
Exothermic. Energy released is 
more than the energy taken in. 


9.4. 1 — NH4NO; (s) - NH; + МО; 


9.1. 


52 ше 


9:3 


94 _ 


10.1.1 


МН4С&(5) D МАНА + СЕ 
Bonding energy of N-O is 


— 55 kJ-mol! _ 


E(taken up) = 4(N- -H) + 3(М- О) 
— =4(389) + 3(55) 
= 1721КЈ 
E(taken up) = КЕН) 
= 4(389) 
= 1556 КУ  _ 


_ Endothermic. More energy was 


taken in than was released. Тһе 
packbecomes cold. ___ 

As soon as the water and the solid 
"де into contact; dissolution occurs. 
More energy is taken in than 
released. This gives the cooling 


effect of the pack. 


NH4NO3. More energy is needed to 


ре taken in. It is therefore a colder 


ice pack. 
== 30-0375 mol 
м 80 
1 mol is 26 kJ 
So 0,375 mol is 9,75 kJ-mol 


Liquid 


10.1.2. Solid __ 


The reaction is endothermic. 


what the products release. This 


— cause a temperature of the reaction 
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103. 


АН = Ейакеп in ) – Е(гејеазед) | 
=(1437 + 2334 + 9360)- -— — 
(8394+3427) 
Ен | =+1246КЈ_ —— арн 
_ 10.4 |. Endothermic. Energy absorbed is - 
| more than the energy released. — 
—10.5... It would be less than when it started | 
| (original) 
14:4— —€0»(s)—-€0z (9) —— 
11.2 It goes immediately from -— 
| phase to the gaseous phase 
| (skipping the liquid phase) 
11.3 Gas fills the space it occupies. Gas 
4 particles collide and move 
| chaotically. 
11.4 -E(reactant) = 2(С=0) = 2(745) 
| = 1490 К.) 
1 1 5 Endothermic. More-energy was 
| absorbed than released. Reactants 
Т have more energy than products. 
11.6 АН = H(products) - H(reactants) | 
| 98 = H(products) – 1490 | 
|. H(products) = 1588 kJ 
Activity 2 
More about energy i in chemical reactions 
- раде 182 PE 
Exothermic — the surrounding area 


Н 


12 Exothermic — the surrounding area 


1.3 -endothermic — the surrounding area 
| cools down 
14 —- Exothermic —the surrounding area — 


#7 endothermic — ће surrounding area- 
6 endothermic – the surrounding area 
4 coal: 394 kJ-mor"' 

— alcohol: 1367 КЈ-тоГ я. 


2_ Petrol. К releases the most energy 


2—1 
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—todroptosuchaextendthatthe | 


contents goes below 0°C causing - 
the surroundings water to freeze | 
the plank and the flask together. __ 
The intermolecular forces keep 


—1hem./írozen. — 


warms up so energy was given off | 


warms up so energy was given off 


warms up so energy was given off 
cools down 


cools down 


petrol: 5470 kJ: тог" 
butane gas: 2636 -КУ-тог" 
рег mole. | жаы 
Мїпїтит епегду needed to start а. 
reaction 


4.2 


43- 


АН = 15 КЈ тог / endothermic 
Ер|_ 


= 
| 

85—4 
i 9 

| = 

| Е \ 

"enn f X 
| | dm 
+ | 

m —— 


— АН = 20 К-тоГ/епаотетюс 
.. endothermic, АН = positive 


activation energy of the forward 


reaction... 


Enthalpy (AH) 
activated complex 
A substance that changes the rate of 


а chemical reaction without itself 
_ changing during the reaction 
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3d и 1371 
АА № ЖШШЕ 4: meu _ 13.2 | 
(kJ) ` 133 
Веасйоп ргодге55 
81  Exothermic — product energy is lower | 
_ A fthanthe reactants energy. —. | 
8.2 1Jactivation energy for the forward 13.4 
= uncatalized-reaction — - 13. 5 
7772) energy given off as product form 4 4. 
3) enthalpy нола ласа 15. 
EN 4) The difference in energy between 46. 
catalysed and uncatalyzed reaction. =“ 
29.1.1 360kJmol! - = 
9.1.2 240 kJ-mo[" 
-- 94.3 360 kJ-mol" 
9.1.4 120 kJ-mor" 
-9.2 Нм! бе те зате. A catalyst lowers 
the activitation energy. but has по 
effect on the AH value. - 
401 2m ,| 
+ lE T f. К Е. = 134 ЕЈ тог 
A2 H ~ i 
| lui X 5117-226 кте — 
1 M “- 14. 
| ВРЕ - — в 
10.3 134 kJ:mo[" 
10.4 Exothermic 
11.1 —exothermic-, епегду of the product is - 
lower than that of the reactants 
112 increase the rate of the reaction ^ 
because the activation energy needs 
to decrease = | 
141.3 _ When you exercise the body takes in 
| more oxygen which has the effect of | 
more glucose being broken down. 18.1 
More energy is released to the body 18.2 


and less glucose is stored as fat. 
Exothermic — enough energy is given 


12. 
— — — eff for the reaction to use this energy 
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Feo, — Fe), | 
Exothermic-release temperature. 


Reaction progress 
HCE (aq)will be the product. 
Fertilisers, swimming pool acids 
55kJ 
Endothermic 


E, | 
(kJ) 
E(A) = 10 


Reaction progress 


en ; reaction progress 


|- exothermic ІІ- endothermic 
| increase temperature 
|| decrease temperature 
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Activity 1 — - 
Acid – base reactions — page 201 Accepts an electron in 


1. | Acid: Е | -formation of chemical 
|..()HCt-srng | 1 EE тыла à bond 
|... Q) HNO; - strong Donates an electronin 
> _ __(3).6,50, — strong. —— Еш I | formation of chemical 
| (4) СНАСООН – меа ропа 
Base: — и 10. — Limits substances to aqueous - 
| KOH - strong solutions. 
В ^Na;COs- weak 11.1 — Proton transfer 
6 |  NaOH-strog _ 11.2  Protolysis 
| Мз - weak | 12. The substance that differs from ће | 
2.  lonises almost completely іп H20 to _ acid with one less hydrogen 
form high [НзОТ 131 ОН | 
3..-- lonises only partially іп Н2О to form 12929 NO- 
| low |НЗОГ 13.3 МНз 
= high [acid] ~ 13:4— НСО; 
|  dmPofsoluion ____ 135 © 
5. low [acid] и 136 СЕ 
= dm?of solution === 13.7 _ ЊРОх _ 
^64 ^ p 138 5% 
29! Н2504 + ЊО “=> НО + 5047 139 $7 
62 CHCOOH + HO «2 ЊО“ + СНСОО" 13.10 НРОД“ 
| - — - - 14. — Ив the product that differs from the 
6.3 НСС + ЊО —— ЊО' + CC base with one more hydrogen. 
7 — Е e 154 Herr 
М (| 152 НМОз 
| 1573 H2SO4 
== 15.4 НО 
| i 15.5 НзРО4 
| 15.6 НСІ 
E S ____ 157 ОН 
8... .. Strong base — dissociates almost . . 15.8. HSO4 
‚| completely іп H20, high [ОН]. 159 ЊО“ 
—1— Weak base -dissociates only | 15.40 NH | 
| partially in H2O, low [ОН]. 161 weak 
9. | | 2162 weak | 
С pAmhemus- mode ____| | 171 HO Н' + он 


Acid Substance that releases 
H* ions in an aqueous 
solution 


Base __ | Substance that releases 
OH ions in an aqueous 
solution 


172 НО-Н + ЊО 
17.8. H2804 > H* + HSO% 
174 HSO;—H' + 5042 
18.4 Н2О_+ НО” 
182 OH + H' – НО 
18.8 МН + H'— МА 
184 502% Н> Н$Ох 


7 |Вгопвіеай- Lowry theo 191 
| o Ри" 
| Ваве А proton acceptor МН; + HCt — NH; + СЕ 
| acid conj base 
} 
| 
| 
| 
4 | 
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| 
| 


19:4 


19.5 


20.- 


22.1 
222 
22.3 
224 
23.1 
23.2 
23.3 
23.4 


. HCt + H20 — СЕ + НзО" 


| protolythic . 
reactions 


-3) ЊРО, forms НРО? ог HaPO,. 


32 
— 238.5 2н;РОд %ЗМа2СОҙ — 2Na;PO, *3H50 *3CO; 
| 23.6  2CH,COOH*MgO > Mg(CH,COO), +Н,0 


acd | © conj base 


ы аи = | 237 342003 *2н.РО, —2Li,PO, *3H,0*3CO, 


238  H,CO,*CuO 5 CuCO, +Н,0 
| 23.9 сьо+н,$0, — CuSO, *H,O 


base conj acid 
—COs4^*H;0 > НСОз OH... | _ 23.10 CaCO, * 2HC( э Сасе, *H,O * CO; 
acid conj base 241 7п+2НСЕ ә ZnCt, +H, 
_— “242  NaOH*HC:! 5 NaC! *H;O 
It should ђе Н507 |— 24.3 нсс+мансо, — Мас *H,O * CO, 
|| 244 Н,50, +Ма — MgSO, +H, 
Базе | _ conj add ^ к T 24 6 1 INO. ~ х | ғғ 
OH + HSO7 — ЊО + 502 ; HNO, + NaOH — NaNO, * H;O 
T acid | conj base EE | iy TESO; 
Е "енеке. 25.2 Should read :write the chemical 
name for sulphuric acid" 
Ц лем 3 — — —— Hydrogen sulphate — 
base | conj acid 25.3 z У а 
OH + NH > НО + МНз |. ве Strong [H |The acid still ionises 
acid conj base completely in water. | 
и ESS. 4--254 HSO +H OHO +504 


Exothermic, heat is given off. More 
energy was given off as the products 
formed than the energy needed to 
break the bonds of the reactant 


Hydrogen chloride / Jik / swimming 


Error in pool acid 
book “NaHCO; "него NaCI*H;O * CO; 
= = 500 5,95 mol- C,v, 
M 84 
Пп = 00 
пр СМ 
1 5ху, 
| 1 595 
a base 
ЊО: HSO. - —v, —119 dm? —1190 cm* 


1) HCOs forms СОз or Н2СОз 


_ 26.1 _ Апу strong Базе - NaOH 
2) HPO4* forms PO4* or ЊРОХ 


26.2 Acid reacted with metal (Fe) 
-HCl4 Fe > FeCl, +H, 


26.3  Salt* Н. was produced 


264  2HCI*Fe > Бес), +H, 


26.5 — Take a sample of river water and add 
bromothymol blue to the water. If it 
turns yellow, it most probably got into 

22 the water of the river. 

27.1 pH is ће log of the reciprocal of 

[H,O"]ions in the solution. 


H5SO4 +2КОН — К25О, * 2Н2О 
2H'(aq) + зо (ад) + 2K (aq) + 20H (aq) — 
2K'(aq) + 50, (aq) + 2Н:0(0 

2H'(aq) + 20H (aq) => 2406) 
Protolysis 

2800 + Mg > Мас“, +H, 
2НС(+Са(ОН), — Сасе, +29,0 
H,SO, *Mg(OH), -> MgSO, + 2H;O 
2HNO, * K,O 5 2KNO, * HO 
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ОН" concentration or H^— 
| сопсепігайоп 


pH =-log[H,0*] or рн = : 


(1) «7 


— log[H.O7] — 


Dg en халы 
()7 | Pv 
т, [HO] and [OH] =1х107 


"Мо ам —— - 


Caustic soda 


Рат killers and vinegar | 
. Water and sugar water __ 


(2) and (4) 
[OH] — — 
Acidic, can burn your stomach. 


To neutralise or increase the acid in 
ће mouth. калеын 
Brush teeth often after eating sweets. 


pH = - log[H*] ---- 
= - 1090,001 
— — 
[HHOH] = 1 x 107" 


| [Н] = 1х 10% Е pese 
_рН=- log[H'] 


= - 10910 

=. — көне 
ІНШОН1-1х107 
[H] 2 1 x 107 — 
pH = - log[H"] 

= -10910" 


=1 
[н] = 1098 
1074 mol-dm? 
[H'] = 109" х 

2401! modm? — 
[Н*] = 10?" 

240? тоат? 
ІН = 1097 

= 107 mol-dm? 
ciat, 

= 10? mol-dm? 


== [H']OHT- 1x 104 —— 


10?[OH] = 1 x 10^ 


= 10? тойт 


33 


[oH]210"moldm? 
— [H'] = 10?? 


юн = ЫҚЫ. ——— 


10 [Оҥ] = 1 x 101° 


[Н*] = 109" 
—. 810? moldm? 


нон] = 1 x 10^ 
Hy 


ООН] = 1 x 10" 


ОН] = 102 mol.dm?. —— 


[Н*] = 107" 
—=10 торап? 

нон] aisi" 
10ЧОН1-1х107 


ТОН] 10? mol-dm? 


НС: + НО > НзО* + СЕ 


рН = - 109[Н ]____- 


= - log 10? 
ш-2----55:: 


НаРО, + ЗНО — 3 НзО* + PO4? 


pHs-logH] 
- - log (0,03) 
=== [4 О 


__ кон —*59— K* + OH: 


[НОН] = 1 x 10^ 
[H*](0,001) 2-1 x 10^ 
[H*] = 101! mol-dm? 
рН = - ю9[Н'] _ | 
= - log 10" 
= 


Са(ОН)» — 20H + Ca” 


НОН] = + 1074 
[H*Y(0,2) = 1 x 107^ 
[H*] = 5 х 10 ^^ тонат 
pH = - log[H'] 

= -log (5 x 1074) 

= 13,3 


— Activity 2 | 


-4-4 
12 
d: = Xe 
1.4 
1.5 


2.1 


Redox-reaction - page 215 


electron donor 

electron acceptor 

The substance that undergoes 
reduction 

The substance that undergoes 
oxidation 

A reaction where reduction and 
oxidation takes place. 

Mg > Mg” +2е 


—IOFFE--16-mobdm?— — — —— 
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а 
23 Сч ад) _ | 2H' +2е > Hs 
24  Mg(s) | X 2СЕ-2СТ mE 
31 2n zm" «2€ _ ај NS А 
3.2 Би + + 2е` — Fe 94 H | M 
-——— ——— _ 9.5 . Transferof electrons. — 
34 · Zn(s) 9.6.1 Mg- Mg” +2е' 
— 244 — —Sn—-Sn2:——2&-— — —————— — — —-—9.6.2—2H*-4-2e—35-H5 — — — —— - 
4.2 2Ag' + 2e - —> > 2А0_ 9.6.3 H' 
^43 Ад (аа) | күс. “ЕНЕ a алы 
44 Sn TENE 10.1 Fe oxidation. number гине from 0 
51 Са Са «2e 1 to +2 in Ее?" and Н'ѕ oxidation — 
259 _ АР +36 А. number change from +110 0 _ m 
53 АҒ yes this is а redox reaction because _ 
——B:4— Ga — . there is a transfer of electrons . 
61 Fe Без“ + Зе" 10.2 No change т oxidation number | 
-6:2 7 1»*2e —2l- " —]— ————Ne-redex-reaetien — — = 
6.3 k 10. 3 There is a change in oxidation 
64 Ғе) |. — — — -mumber therefore this is a redox 
74131 Cu- Си“ 42e — = o reaction. Mg changes from 0 to +2 in 
712 СЬ + 2е-— 2 СГ — Mg” and Ct; changes from 010 -1 in 
с. 9. t | ент кыы СЕ : 
714 С 10.4 No redox reaction takes place as 
3129-4—Brf--2e—-2BF— —— em | — — еге is no.change in the oxidation ____-- 
722 2п > Zn” «2e number. 
"РЕГЕ есік га Р — peus 
7.2.4 Zn Redox reactions in terms қ” oxidation 
731 Са са“ +2е — a а ^ numbers - раде 218 _ 
LBS bt29 21 Et Increase in oxidation numbers 
7.8.3 Ca 12 Decrease in oxidation numbers 
ВА - D — емы | ~ Жоқ ОН 
8.1 1) Мп 212 3 
-- 2)Hg" - ———————— 2423 — АЕ —— 
3) Hg” 214 232 
ама f при ~ 
_ 8.2 111% ж 216 = 
2) Br? “| НЕК Бене TT m 
3) Br2 mE — 218 => d _ 
4) Сг?" | 219  -8/3 
8-3 ФН — — — Hox oo —— > 
| ы” 21,11 5 
3) Sn* - в -алча-аз-- 
4) H2 2413 t 
ви Туғе” ы те s 
2) Sn* 2.1.15 -3 
3) Sn** каны» ЖЕН XI38 ЕЗ = 
EDI C ————— _ add e _ 
85 1)Ш 21.18 0 
Пе ЊЕНИ: = J21 60+ e — C£ + CO2 
3) F2 *4 -1 +4 
- ау — — И а 
9.1 Мо(ѕ)+ 2H* + 2Ct > > мо” + 2ct +H2 22 Мпог + сог MnO; + СО; 


р 9—84 


f oxidised | 
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m 
| AA 


208 —— —+- Ct«BrO;5SnCtQ Br — | —- Mn — reduced = oxidising agent 
mS ib m hd *4 -1 4.5 Ca + 2H;0 — Са(ОН) + Н 
a n^ oxidise i: 0 712 72-21 0 
24 . NO;*H;Te > МО + TO. $ . Ca — oxidised – reducing agent 
| %5 -2 +2 . +6 H- reduced — oxidising agent | 
~ "p пада ME NEC _ _4.6 ___1505 + 5С0 > |» + 5С02 _ 
| 2% Н5-НІ%85 +52 +22 0 +4-2 
L gp GŘ б -C — oxidised – reducing agent 
| Redox reaction; there is electron |-- reduced – oxidising agent 
| transfer » чи —4.7 — 5530: + МпО + 6Н*->5$ 047+ 2Ма7% 2 
32 KCtOs = ксе + О» eed *7-2 +1 +6-2 +2 
| +1+5-3 кіші 770 | тиз pru 
—1— Redox reaction; there is electron 2 біп503- oxidised – reducing 
3.3 Zn + CrOZ +Н' — 2п2'+ СГ" + НО саа 
м маг в ——— КҮ” Mn-in-.MnO,4 — reduced — oxidising 
i. Веаох reaction; there is electron — | | - 129 
Ш Activity 3 
-3.4.— —HNOs-- Hl —- МО + + НЊО. —|—mpeacnone morgan enemi 
4155-2. 41-1 +22 0 +12 eactions т organic chemistry — page 
| Redox reaction; there-is electron — —|— o. Жета d | 
| transfer 1.1 Chemistry of molecules that contain 
35 — Mg + cos" = масе — — " carbon and hydrogen. 
| +2 +4-2 +2 +4 -2 1.2 four 
| — Noredox reaction. Oxidation | -2.1— — Compounds made up of hydrogen- 
| numbers did not change; so по and carbon atoms. 
| transfer of electrons took place. | 2:2. Compounds made up of hydrogen 
3.6 2H20 > 2 + O2 m and carbon with single bonds only. 
| +1-2 0 0 23 Hydrocarbons with single bonds 
| Ведох reaction; there is electron |. ремееп the carbons. 
| transfer 2.4 Hydrocarbons with two or more 
37 — Ай + H2804 > Ад2504 + SO? +Н2О : _ double bonds between the carbons 
| о +1+62 +1+6-2 +4-2 +1-2 25 Hydrocarbons with two or more 
| — —Redox reaction; there is ејестоп———— се between the hc am 
| transfer 2.6 Compounds with similar functional 
38 ies Micra — — : ом groups having similar chemical 
EM EIUS Жыз „Жы Ж шд properties 
| No redox reaction. Oxidation 27 Different structures of substances 
| numbers did пої change 50 по — | that have the same molecular 
| transfer of electrons took place. formula. | — 
4.1 Си + Ch > CuCb _ > m за он нн H 1H 
0 0 +2-1 uu MG | | | 
-+- Cu — oxidised — reducing agent _ ЕСС C—H 
| Сб – reduced – oxidising agent ET T I | |] 
42 80:%%02->5О0; но uu. uc. 
| +4-2 0 +6-2 
S —oxidised —reducing agent — 3.2. ЈА Н 
| О» – reduced – oxidising agent N 4 
43 2955 + 30; > 2502 +2Н20 — — йе, С — C 
| +12 0 +42 31-2 Ж H 
S — oxidised — reducing agent - H 
—i О» – reduced – oxidising agent ЕГ 
4,4 MnO; + 4HCt — MnCl; + Сї + 20 
| +4-2 +41 +24 0 — *1-1 
Сб — oxidised – reducing agent _ | 
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— — 331 Hh H H I ——H———H———1H-——————— 
(3.2) Шеп Жы | | | | | 
p — 6 н= к= — -e — 
pede 77ү 
H H H 
H H H H 
3.4 ын ВО СЕ mE H 
"s MM ы ете Мин и Би 313 / 
масканы d de кн 
-3p НЕН T 
Н ЕЕЕ | | | С 
| H—C-— = <= С==н 
___ у ____-_- 1 + Се 
H H H 
4 A ANE: | 
н-С--С--С-шС--С-н = 
M H H H 3.15 H Br H H 
mijm 
7—4) Ra. 
H—C—C—H CH NEN NE 
H H H H 
E Ка МЕ: CES m | 
H ен 
— ` - H | | | | | | 
|| ааа 
H—QC—G-—G-—H— — — 1 ен o -— — Е 
ШО OE ECCE: H H C H H 
H H 4. | їз the reaction of molecules that 
3.9 contain-carbon, except CO, CO? and... 
ex | | the Н2СОз where hydrogen has to 
н— С- — (С == С —H — — — — —beremoved before being replaced 
— 2T .-.-Ь---555: by another substituent. 
| H | 5.1.4 ийа violetlight — | 
| LOB нЕ ______________ 
3.10 H 5.1.3 hydrocarbon қ 
— | | perag 5. А halogen (q———————————————————"—!— — 
| H 5.2.1 Д 
B NEN OON E n LL 
| H | so NN 
МЕТІ H H 522 CHBr + HBr MERI казсан 
| ее 
| | H—C—C—0H | „ 
| | | —.=—6—— --- 
= Bae. o а ЫТ 
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Specie > — oH 
| __ (9.9.1) | | 
= -C — 97 ЖЕНЕ = НС м ср Н— С а C— B 
~ r 
»" = S m кн = | 
= 63 Мо water must бе present. WEN ха H n. 
7.1 Substitution reaction 
—2 Ethanol. and hydrogen bromide __| 9.102 H S 
7.8 Alcohol (9.9.2) H 
эе зе SEE. E аяц —L-—L- 
| -с—© в + HO —> H- m со | + не Нн--С--С--Н 
1 н--н- —_н — — - 1 —- | - 
ва но. „е К ОНО с = Br. 
8.2 Сино"? + 207 — Сис + 450 | 9. 11 Haloalkanes 
8.3 Cu(HzOy-8^—-Cu8-4H;0 — —]| (9-19) — — — 
_ 9.1 An addition reaction is when ап 912 Hydration reaction. 
| atomis added toan unsaturated. | (9.112) || 
| | hydrocarbon. _____ | 9.1341 н н 
9.2 Н ва ТЕ | ù m й 
(9,3) — ien ЫБ «ке die, OH 
| Н H 
E Addition, Hydrogenation, because 
| the double bond in ethane was | 9.13.2 СНСНОН . 
—| broken and 2 Н- atoms was added. | (9122 ______ 
9.3.1 T A 9.14 alcohols 
(9.21) 4-6 —c-H 49-43) — — — —— — 
| | | 10.1 They have to work in a fume | 
| H H я —cupboard: 
9.3.2 СНзСНз | Wear goggles, gloves and a lab 
(9.2.2) га coat. 
94 The double bonds of unsaturated | 102  Cyclohexane is more reactive than 
(9.3) fats are broken and an alkane that is cyclohexene if it reacts with 
„ы saturated, is formed. поні! 
9.5 Halogenation. The double bonds іп 10.3.1 1 Cyclohexane i is a better fuel than 
(9.4) ethene were broken and two MEN quse — eyclohexene because the - 
| halogens вы added. combustion went to completion. 
9.6.1 din | F- | F — 10.32 — Cyclohexene reacts faster with 
(9.5.1) — bromine than cyclohexane in the 
| | | presence of light. | 
— -H H 10.4 Substitution reaction because one of 
962 СНәВг-СНәВг нова atoms is replaced by а Br 
(9.5.2) nap и 
97 Вг» is initially brown. The brown Mus H id ч 
(9.6) союш decolourises as the double Fus с" UP —Br 
| bond is broken and the haloalkane | Ж ИШ 
| forms. i c B «d 
9.8 Haloalkane йы “ы Ја 
(9.7) 10.6 Addition [action Br? was added 
As " ; 0.  Additic . Br2 
p А NUM where double bonds is broken. 
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45,1 


152 
15.3 


mugs, plates eic. 


Flooring, table tops, plastic glasses, 


When- one ог more-atoms are 

removed from a molecule and an 
unsaturated hydrocarbon forms жағд 
(double or triple bonds) 


НС = Сб =Ве КОН 
TE 
| а H H 
/ И | 


Defydrohalogenation 


Removing of the water molecule. 


Concentrated H2504 
HH e 


H c- с OH*H,SO, ->Н,80,:Н,0% 
ТЕГЕ И 
Breaking of long C-chains into _ 
smaller more useful chains. 
Greater percentage yield of useful 
products of greater fractions of 


crude oil. 
H H H 


C= 
H 


C2H2 + CeH44 + H2 
high pressures апа temperatures  — 


without a catalyst (thermal cracking), 
or lower temperatures and 
pressures in the presence of a _ 
catalyst (catalytic cracking) 


bA с“ 
/ “н 
Addition 


- The bags were polluting the 
environment. 

- They are a danger to animals. The 
animals could eat them and die. 

- Thin bags were made from ethane, 
originating from fossil fuels. њи 
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38 
— —-Glogging drains; choking livestock — 
Non-biodegradable 
Not suitable for recycling — по 
commercial value 


.16.4  Saturated — only single bonds 
_______-рећмееп carbons. 2 


Unsaturated — double and/or triple 
—bonds present. 

ЕС i An addition reaction where 
hydrogen is added and bonds to C- 
atoms where double bonds are 


broken. 
M 3m vc SN H H | 
т is T H- н. ж. H- 7 C H 
122-240 b "m == "4 E | 


16.4.1 —Ейттавоп — dehydration 

16.4.2 Addition — hydration 

16.4.3 Elimination — dehydrohalogenation 
16.4.4 Substitution — halogenations 


17.1 Is compound X saturated or not? 
_17.2 Test tubes, Br» water, С5Нъ solution 


17.3 Wear gloves and goggles. Work in a 
— — fume cupboard. 


17.4 1. Add СНло to test tubes labelled X 


and Y-- 
2. Do experiment in lightened room. 
3. Add few drops of Brz water. 
____4. Observe L 
17.5 Тһе test tube that decolorize first is 
the unsaturated bond. The one that 
takes longer to decolorise is the 
saturated bond. 


17.6 Pent-1-ene 


18.1 —- Elimination reaction. Dehydration of- 
an alcohol. Water was eliminated. 
from molecule 

18.2 Addition reaction. Hydrogenation as 


— . H2 was added 


18.3 . Substitution reaction. The OH ion 


substituted the Br atom 
18.4 Addition reaction. Hydrogenation as 
H2 was added 


—18:5 Elimination reaction. НС? was 


eliminated. 


18.6 A Addition reaction. Hydration as H20 


was added. 
18.7 Elimination reaction. Dehydration. 
М Water was eliminated. 
18.8 Elimination reaction. СЕ and H* are 
— eliminated-- 


19. СНз(СН>)лоСНз 


у CHs(CHz)eCHs + СН2=СН? 
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